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Indian Standard 

METHOD FOR 

DETERMINATION OF DIMENSIONAL 

CHANGES ON WASHING OF FABRICS WOVEN 

FROM RAYON AND SYNTHETIC FIBRES 

(Second Revision) 

0. FOREWORD 

0.1 This Indian Standard ( Second Revision ) was adopted by the Indian 
Standards Institution on 23 March 1984, alter the draft finalized by the 
Chemical Methods of Test Sectional Committee had been app oved by 
the Textile Division Council. 

0.2 This standard was first published in 1958. It was revised in 1963 
to express all the values in metric system. It has now been revised 
again in the light of the experience gained during its use. In this revision, 
the Cubex International Shrinkage Testing Apparatus has been included. 

0.3 Merely on soaking in water, fabrics woven from rayon and synthetic 
fibres are liable to change in dimensions; when washed with soap, their 
dimensional instabil ty is liable to be higher. As the goods made out of 
tlcse materials are usually washed with soap, their dimensional change 
behaviour is of obvious interest to the consumer. 

0.4 In reporting the result of a test made in accordance with this stan- 
dard, if the final value, observed or calculated, is to be rounded off,, it 
shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard prescribes a method for determination of dimensional 
changes on washing of fabrics woven from rayon and synthetic fibres or 
their mixtures. 

1.2 The method is intended only for the assessment of dimensional 
changes undergone by woven fabrics subjected to single niachanical 
washmg. When it is desired to determine the amount of progressive 

♦Rules for rounding off numerical values ( revised ).. 
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dimensional changes, the test specimens should be washed repeatedly 
and the amount of dimensional changes in the washed specimens and 
the number of testing cycles to which the specimens have been subjected 
indicated clearly. 

2. TERMINOLOGY 

2.0 For the purpose oi this standard, the following definition shall 
apply. 

2.1 Dimensional Cliange, Percent — The increase or decrease in dimen- 
sions (length or width or area ) after subjecting the fabric to the 
prescribed test, expressed as a percentage of the corresponding dimen- 
sion before such test. 

3. SAMPLING 

3.1 Lot — The quantity of the fabric purporting to be of one definite 
type and quality, delivered to a buyer against one despatch note shall 
constitute a lot. 

3.2 Samples for test shall be selected so as to be representative of the 
lot. Samples drawn in con^pliance with the material specification or as 
agreed to between the buyer and the seller shall be held to be repre- 
sentative of the lot. 

4. TEST SPECIMENS 

4.1 From the samples under test draw 3 test specimens, each of length 
650 mm and of full width, taking care that: 

a) the specimens are not drawn from within 1 m of either end 
of the piece, 

b) no two specimens are drawn from the same piece, and 

c) the specimens are cut and not torn from the piece. 

4.2 The free edges of the specimens shall be sewn with a dimensionally 
stable thread, for example, polyester thread, using a chain stitch and 
stitch length of 2 to 3 mm. 

5. CONDITIONING OF TEST SPECIMENS 

5.1 Prior to test, the test specimens shall be conditioned to moisture 
equilibrium from dry side in the standard atmosphere at 65± 2 percent 
relative humidity and 27±2°C temperature ( see IS : 6359-1971* ). 
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5.2 When the test specimens have been left in such an atmosphere for 
24 hours in such a way as to expose, as far as possible, all portions of 
the specimens to the atmosphere, they shall be deemed to have reached 
moisture equilibrium. However, in the case of fabrics which weigh 
more than 270 g/m^, this period shall be 48 hours. 

Note — It is preferable to store the newly finished fabrics for about a week 
before conditioning. 

5*3 Atmospheric Conditions for Testing — The test shall be carried 
out in the standard atmosphere ( see 5.1 ). 

6. APPARATUS 

6.1 Cubex International Shrinkage Testing Apparatus or Wash Wheel or 
an Eqniyalent Machine — see Appendix A, 

6.2 Extractor — A laundry-typc centrifugal extractor with perforated 
basket, capable of adjusting the moisture retention of the fabric to a 
range between 50 and 100 percent ( mjm ) based on the air-dry mass of 
the fabric. 

Note 1 — Any other apparatus that will give equivalent results without fabric 
distortion for example, rubber roll wringer which could pass the specimen through 
the rolls along a diagonal line without altering its dimensions may also be used. 

Note 2 — Heavier fabrics of tight construction require a high moisture reten- 
tion to ensure removal of wrinkles during pressing. 

6.3 Pressing Equipment — A flat bed press capable of pressing a speci- 
men of size 600x600 mm and of providing a minimum pressure of 3 kPa. 
The temperature of the press shall be ISOiJS^'C. 

6.4 Marking Equipment — As specified in 4.3 of IS : 10099-1982*. 

6.5 Make- Weights — The make-weights shall consist of fabric similar to 
that of the test specimens. Each make-weight shall be adjusted to a 
pH of 7 prior to Tjse. 

7. REAGENT 

7.1 Soap Solution — Prepare a stock solution by dissolving 0"5 kg of 
soap in 4 litres of hot water. When cooled, this solution forms a thick 
jelly which may be used as required. From this stock solution, prtpsiVQ 
a soap solution for the test containing 5 g/1 of soap on dry mass 
basis. 



^Methods for preparation, marking and measuring of fabric specimens and gar- 
ments in tests for determination of dimensional change. 



IS : 1299 - 1984 

Soap meeting the following composition { based upon dry mass ) 

is satisfactory: 

Free alkali calculated as Na2C03, Max 0'3 percent 

Free alkali calculated as NaOH, Max O'l percent 

Combined fatty acids calculated as Na salt, Min 85 percent 
Titre of mixed fatty acids prepared from the 

soap, Max 39°C 

Iodine value of fatty acids, Max 50 

Note — Information regarding availability of the soap of above composition 
may be had from ISI. 

8, PREPARATION, MARKING AND MEASURING OF TEST 
SPECIMENS 

8.1 The test specimens shall be prepared, marked and measured as 
specified in IS : 10099-1982*. 

9. PROCEDURE 

9.1 Initial Measurement — Expose the specimens to the standard 
atmosphere as specified in 5,1 until they reach moisture equilibrium 
(see 5.2), Measure the distance between the centres of each of the 
pairs of marks to the nearest millimetre using the procedure described 
in IS: 10099-1982*. 

9.2 Washing and Rinsing 

9.2.1 Run water into the machine ( see 6,1 ) at the temperature such 
that the machine will heat the liquor to 50°C within 10 minutes, maxi- 
mum, and fill to the proper level for washing (seeA-l.S or A-2.6 ) 
within 4 minutes. 

9.2.2 Add a load of mass I kg, made up of the test specimens plus 
make-weights not more than half the load of the specimen;*. 

9.2.3 Add sufficient soap ( 7.1 ) to give good running suds. Ifmoe 
than 5 g/1 of soap is used, the amount and reasons for this shall be 
reported [ ^-^^ 11.1 (c) ]. The temperature shall be maintained at not 
less than 45^C. 

9.2.4 When the machine has run for 45 minutes, tim d from the start 
of the test, drain off the soap solution quickly and fill the machine with 
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water to the proper level for rinsing. Raise the temperature to 50°C 
within 10 minutes maximum. 

9.2.5 When the machine has run for another 5 minutes, drain off the 
water, fill again and heat to 50°C as before. 

9.2.6 At the end of the next 5 minute^, drain off the water quickly. 
Allow the mf»chine to run without further additions for 5 minutes more. 
Stop the machine. 

9.3 Extraction — Remove the specimens from the machine by folding 
the corners of each to the centre in such a way that the whole specimen 
can be supported in hand. Lay each specimen flat against the side of 
the perforated basket of the extractor to avoid streching during rotation 
and extract the excess water (6.2), 

9.4 Pressing — Press each specimen taking care to ensure that it is 
smoothened. Without stretching, remove wrinkles before pressing. 
Continue this operation until sufficient moisture has been extracted from 
the fabric to ensure conditioning from the dry side. 

9.5 Final Measurement — Allow the pressed specimen to cool, condi- 
tion in the standard atmosphere and measure the distance between the 
centres of the markings to the nearest millimetre ( see IS : 10099-1982* ). 

10. CALCULATION AND EXPRESSION OF RESULTS 

10.1 Calculate the? dimensional changes in the length and width direc- 
tions separately by the following formula: 

Dimensional change, percent= -j — x 100 

where 

F — final measurement {see 9.5 ); and 
/ = initial measurement ( see 9.1 ). 

Express as percentages of the original value to the nearest 0'5 
percent, using a minus sign ( ^ ) to indicate shrinkage and a plus sign 
( + ) to indicate elongation. Calculate the mean value and the range 
of the dimensional change for each set of replicates. 
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10.2 Determine the area dimensional change as follows : 
Area dimensional change, percent 

where 

Dw=mean dimensional change, percent in width; and 
jC>L=mean dimensional change, percent in length. 

11. REPORT 

ILl The test report shall include the following particulars: 

a) A statement that the test was conducted in accordance with 
this Indian Standard; 

b) Type of apparatus used ( see 6.1 ); 

c) Concentration of the soap solution used ( state the reasons for 
using more than 5 g/1 of soap when this amount is exceeded ); 

d) Number of testing cycles to which the specimens were 
subjected; 

e) Dimensional changes in each specimen in the length and width 
directions and in area; 

f) Mean dimensional changes in the replicates, in the length and 
width directions and in area; and 

g) Range of individual dimensional change values. 

APPENDIX A 

( Clause 6 A ) 

DETAILS OF WASHING APPARATUS 

A-1. CUBEX INTERNATIONAL SHRINKAGE TESTING 
APPARATUS 

A-1.1 The apparatus consists of a stainless steel hollow cube ( 368x368 
x368 mm inside measurement ) having a capacity of 50 litres. The cube 
is insulated on five sides and the insulation is covered by a metal outer 
casing. In one face there is an opening fitted with a watertight hinged 
lid, through which the cube is loaded and discharged. The cube rotates 
on spindles fixed at diagonally opposite corners, the apparatus being 
fitted with a reversible drive. 

A-1-2 Mounted on the frame is a motor incorporating reduction gearing 
and an electrically controlled timing device which periodically reverses 
the motion of the cube. The apparatus is revolved at 60 rev/min for 
given time, the direction of rotation being automatically reversed 
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every 5 minutes with a 5-second pause between the reversing cycles. The 
timing device covers the range of to 60 minutes and automatically 
cuts off at the end of the pre-set period. 

A-1.3 At one corner of the cube is mounted a manually operable drain 
valve, through which liquid may escape when it is opened by the 
operator. 

A-1.4 An expanded steel guard is provided and is so arranged that when 
it is lifted to allow the cube to be loaded or discharged, the driving 
power to the cube is cut off. The whole assembly may be mounted on 
a rigid steel framework. 

A-1.5 The load shall be made up of the test specimens plus make- 
weights not more than half the load of the specimens. The quantity of 
liquor used shall be sufficient to cover the load. Normally a load of 
1 kg shall be used in 25 litres of the liquor. 

A-2. WASH WHEEL 

A-2.1 The wash wheel comprises horizontal cylindrical machine with 
rotating cage and reversing mechanism. The cage should have a dia- 
meter between 400 and 600 mm and peripheral speed of 50 to 55 m/min. 
Other diameters may also be used provided that the rotational frequency 
is adjusted to give an equivalent peripheral speed. 

A-2.2 Preferably 3 or 4 fins or lifters, about 8 cm wide, equally spaced 
around the interior of the cage and extending its full length, should be 
used. A single fin or 2 fins may also be used provided that equivalent 
results arc obtained. 

A-2,3 The cage shall turn at such a speed that the load is lifted by the 
fins and falls back into it. ( A peripheral speed of 54 m/min has been 
found satisfactory.) The cage shall make 5 to 10 revolutions before its 
direction of rotation is reversed. 

A-2.4 The machine shall be equipped with a heating facility, using live 
steam, gas or electricity, and an outlet large enough to permit discharge 
of all liquid from the machine in less than 2 minutes. 

A-2.5 A thermometer in a suitable well, or an equivalent equipment, 
shall be provided to indicate the temperature of water within PC during 
washing and rinsing, and there shall be an outside water gauge to 
indicate the level of water in the wash wheel. 

A-2.6 The mass of the load to be run in the machine shall be between 
8 and 50 kg of air-dry fabric per cubic metre of cage space, including 
the volume of the fins. The load shall be made up of the test specimens 
plus make-weights not more than half the load of the specimens. 
The quantity of liquor used shall be sufficient to cover the load, the 
level being situated at a height from one-seventh to one-third of the 
inside diameter of the cage. 
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INTFRNATIONAL SYSTEM OF UNITS ( SI UNIIS ) 





QlJAMTlTlf 

Length 
Mass 
Time 

E!ec hie current 
Therm odynamjc 
temperature 

Lummous intensity 
Amount of substance 

SitppiJemeitt&rT Units 

' QUANTITV ' 

plane angle 
Solid angle 

Dtrir^H Uaifas 

OUANTITV 

Force 

Fnergy 

Power 

Fi'ux 

FluTt density 

Frequency 

Electric conductance 

trJecttomotive force 

Pressure, stress 



nietre 

kilo£:raitt 

secptid 

ampere 

kelvin 

candela 
mdle 



Unit 
radian 
steradtati 



UhflT 

newTon 

jnule 

watt 

weber 

tesla 

heriz 

Siemens 

vott 

pajical 



SVMVOL 

m 
kit 

9 

A 
K 



cd 
tno\ 



SvMBOi 

rad 

Symbol 
N 
J 

W 
Wb 
T 
Hi 

S 
V 

Pa 



DEWNltitON 

1 N — 1 kg.ro/s» 
1 J«tN.m 
I W - 1 J/a 
i Wb ^ 1 V.« 



T - I Wb/m9 
Hz = I c/s (s-0 
S » 1 A/V 
V - 1 W/A 
Pa -" 1 N/m5 
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